Dendritic ion channels are essential for the regulation of intrinsic excitability as well as modulating the shape and integration of synaptic signals. Changes in dendritic channel function have been associated with many forms of synaptic plasticity. Recent evidence suggests that dendritic ion channel modulation and trafficking could contribute to plasticity-induced alterations in neuronal function. In this review we discuss our current knowledge of dendritic ion channel modulation and trafficking and their relationship to cellular and synaptic plasticity. We also consider the implications for neuronal function. We argue that to gain an insight into neuronal information processing it is essential to understand the regulation of dendritic ion channel expression and properties.
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Dendrites and plasticity
Dendrites are extensive and elaborate processes emerging from the cell body of neurons. They occupy a large surface area and receive most synaptic inputs [1] . Their predominant function is in processing and transmitting synaptic signals to the cell body and axon initial segment, where, if threshold is reached, action potentials are initiated. This is an active process because it is known that dendrites possess an abundance of ion channels that are involved in receiving, transforming and relaying information to other parts of the neuron [1]. These dendritic ion channels often differ in their biophysical properties and densities from those present in other neuronal compartments. Moreover, ion channel expression and properties can also differ within the dendritic arbor of neurons -for example, hyperpolarization-activated cation non-selective (HCN) channels are expressed highly in the apical, but not the basal, dendritic tree of layer V cortical pyramidal neurons [2] [3] [4] . This adds an additional layer of complexity to neuronal information processing.
It is now evident that dendritic ion channel expression and properties are modulated by induction of Hebbian [including long-term potentiation (LTP) and long-term depression (LTD)] as well as homeostatic (non-Hebbian) forms of plasticity (reviewed in Refs [5] [6] [7] ). Hebbian forms of plasticity are input-specific changes in synaptic strength that largely involve postsynaptic Ca 2+ entry through voltage-sensitive N-methyl-D-aspartate receptors (NMDAR), known as NMDAR-dependent plasticity. This Ca 2+ influx also activates intracellular signaling pathways that modify dendritic ion channel activity, local excitability and, perhaps, cell-wide excitability or 'intrinsic plasticity' [8, 9] ( Figure 1 ). Often these activity-dependent changes in dendritic ion channel function are stabilizing and limit the extreme neuronal activity (spiking) that might otherwise result from sustained synaptic efficacy. This 'homeostatic plasticity' [10] provides negative-feedback control of Hebbian synaptic plasticity. Moreover, during synaptic plasticity altered expression and function of dendritic ion channels, through their effects on membrane polarization, can also influence the threshold for further induction of plasticity, or metaplasticity [7] [8] [9] , providing a local mechanism of control over cell excitability. Some of the activity-dependent changes in dendritic ion channel function described above are likely to be a consequence of altered post-translational modifications as well as of dendritic channel trafficking (Figure 1 ). Recent evidence suggests that selective targeting mechanisms determine the distribution and properties of dendritic ion channels [11] . Specific molecules are involved in the transport of ion channel subunits from the soma to dendrites. In addition, mRNAs encoding ion channels can be trafficked into dendrites and locally translated, a process that could be activity-dependent [12] . Indeed, dendrites contain the necessary machinery for local protein synthesis [13] . Hence, expression of ion channels can be dynamically modified in dendrites in response to synaptic activity. This active modulation of ion channel function could present a sophisticated mechanism by which neurons regulate information flow and thereby neuronal output.
Here we review recent reports on dendritic voltagegated ion channel targeting mechanisms and plasticity, omitting ligand-gated ion channel trafficking and plasticity because many recent reviews have addressed this topic (e.g. Refs [14, 15] ). We begin by presenting an overview on how ion channels affect dendritic intrinsic excitability and synaptic integration.
Role of dendritic ion channels in regulating intrinsic excitability, synaptic integration and plasticity Dendrites contain a plethora of ion channels including K + channels. In many central neurons the densities of most voltage-gated potassium (K v ) channels appear to be uniform or lower in distal dendrites compared with those at the soma [1] . One exception appears to be the K v 4 subunit. Immunohistochemical analysis first showed a 
